Introduction
We describe several elements of a control theory for discrete-event dynamic systems (DEDS) defined over G = (X, C, @, r, E), where X is the set of states, C is the set of possible events, @ c C is the set of controllable events, r c C is the set of observable events, and 5 C C is the set of tracking events. Also, U = 2* denotes the set of admissible inputs. The dynamics on G are: where h is the projection map from C' to r', obtained by deleting all events not in r. The map t : C' + E*, denotes the projection of strings over C into E'. A = (G, f, d, h, 2) represents our system. For Q c X let R(A,Q) denote the reach of Q in A. We say that z E X is alive if Vy E R(A, z), d ( y ) # 8. A set Q is alive if all x E Q are alive, and A is alive if X is alive. We will assume this. The composition of two DEDS which share some common events operates as it would with each system in isolation except that when a shared event occurs, it must occur in both systems. Definition 1 A s t a t e z is E-pre-stable : f every trajectory starting from x passes through E. A state z is E-stable if A is alive and every state reachable from x is E-pre-stable. The DEDS is Estable if every z is E-stable.
An algorithm for constructing the maximal E-stable set is given in [4] . A feedback map I( : X -+ U yields a closed-loop system AK = (G, f, drc, h, t ) with
there ezists a K such that z is E-pre-stable (E-stable) in Arc. The DEDS is E-stablilizable if every z is.
The maximal stable set is the maximal f-invariant set in the maximal pre-stable set [4] . We define a system to be observable if the state is known perfectly a t intermittent points in time. Let Y = Yo U K , where
= {x E X13y E X,y E r, such that z E f ( y , y ) ) (1.6) Let L(A, z) denote the event string language generated by A from
In [l]
, we present an observer in which each observer estimate is a subset of I' corresponding to the set of possible states following the last observable event. The observer is a DEDS with state space Z A system is observable if 0 is stable with respect to its singleton states [I] .
We define an output compensator as C : r' -+ U so that
Yo
Yl 2' and with l? as its set of events. 
In [2] we consider two notions of output stabilization: a strong notion i n wlticli we know when we are in E infinitely often and a weaker notion in which the state is guaranteed to enter E infinitely often but we may not know exactly when it is in E.
Tracking and Restrictibility
We now focus on results on the ability of a DEDS to follow prescribed tracking event trajectories. This is closely related to the Wonham-Ramadge notion of controllable languages. However, in analogy with the notion of asymptotic tracking for control s y s tems, we extend this to to allow eventual trajectory following, and, with this concept available, we introduce a notion of resiliency, i.e. the ability of the DEDS to resume correct tracking after an error.
To begin, let L be a regular language with minimal recognizer (AL, 20). Given a string s E L, if s = pqr, then p is a prefix of s, r. e s / p q is a sufix of s, and q is a substring of s. , x ) ) C L.
Deflnition 8 Given 2: E X and a complete language L over 2, z is eventually L-restrictable if there exists an integer n, and a compensator C : X x C' -+ U such that the closed loop system A c is alive and t(L (Ac,z) 
To test for this, let ( A L ,~: ) be a minimal recognizer for L with state space ZL. A', is the same as AL except that Z t = ZL U {b) 1 , where b is a state used to signify that the event trajectory IS no longer in L. Also, d',(x) = S for all 2: E ZL, and 2. 
and K E L is a slight variation of the algorithm in [4] for the construction of maximal sustainably (f,u)-invariant subsets. Consider next the set r' -+ U be an L:'-restrictability compensator. Note that states in Eo( L:') are guaranteed to generate a sublanguage of L: ' in the closed loop system. However, from any other state P E 2, a string in some L, may be generated before the trajectory in 0 reaches EO(L:'). If this happens, then task will have been completed while the compensator was trying to set-up the system for task i. T h e following requires that this cannot happen:
Definition 12 A n L:'-restrictability compensator C, for a reach-
In [5] we describe algorithms for testing the existence of and constructing consistent restrictability compensators. In [5] we construct a test for the observability of task i assuming that it is reachable and that we are given an L:'-restrictability compensator C, wliich is consistent with T.
We also coiistruct overall compensators and task detectors for Eo(L) = {i: E Zlx; x P E E(L)) (2.9)
